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The present invention relates to compounds having biological activity as cholecystokinin ligands, to 

pharmaceutical compositions employing these compounds, and to a method of use of the compounds for 
5 the manufacturing of pharmaceuticals. 

More particularly, this invention concerns 2-substituted-[2-substituted-amino]-/V-arylaIlcyl-3-tindol-3- 

yllpropanamides having demonstrated activity at the central cholecystokinin receptor, with pharmaceutical 

compositions containing these compounds, and with a method of inhibiting appetite employing the 

pharmaceutical compositions. 
10 The cholecystokinin (CCK) peptides are widely distributed in various organs of the body including the 

gastrointestinal tract, endocrine glands, and in the nerves of the peripheral and central nervous systems. 

Various biologically active forms have been identified including a 33-amino acid hormone and various 

carboxyl-terminus fragments of this peptide {e.g. the octapeptide CCK 2 s- 33 and the tetrapeptide CCK30-33). 

(See G. J. Dockray, Br. Med Bull., 38:, (No. 3): 253—258 (1982)). 
15 The various CCK peptides are thought to be involved in the control of smooth muscle contractility, 

exocrine and endocrine gland secretion, sensory nerve transmission, and numerous brain functions. 

Administration of the native peptides causes gall bladder contraction, amylase secretion, excitation of 
. central neurones, inhibition of feeding, anticonvulsive actions and other behavioral effects. (See 

"Cholecystokinin: Isolation, Structure and Functions", G. B. J. Glass, Ed v Raven Press, New York, 1980, pp. 
20 165—221; J. E. Morley, Life Sciences, 27: 355—368 (1980); "Cholecystolcinin in the Nervous System", J. de 

Belleroche and G. J. Dockray, Ed., Ellis Horwood, Chichester, England, 1984, pp. 110—127. 

The high concentrations of CCK peptides in many brain areas also indicate major brain functions for 

these peptides (see G. J. Dockray, Br. Med. Bull., 38 (No. 3): 253—258 (1982)). The most abundant form of 

brain CCK found is CCK 26 _ 33 , although smaller quantities of CCK 30 _ 33 exist (see Rehfeld and Gotterman, J. 
25 Neurochem., 32: 1339—1341). The role of central nervous system CCK is not known with certainty, but it 

has been implicated in the control of feeding. (See Della-Fera and Baile, Science, 206:471—473). 

Currently available appetite suppressant drugs either act peripherally by increasing energy 

expenditure (such as thyroxine), or in some other manner (such as the biguanides), or act by exerting a 

central effect on appetite or satiety. 
30 Centrally acting appetite suppressants either potentiate central catecholamine pathways, and tend to 

be stimulants (for example amphetamine), or influence serotonergic pathways (for example fenfluor- 

amine). Other forms of drug therapy include bulking agents which act by filling the stomach, thereby 

inducing a "feeling" of satiety. 

In accordance with the present invention there are provided compounds having utility as appetite 
35 suppressants possessing structural formula 7: 
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R 3 and R 3 are independently hydrogen, straight or branched alkyl of from one to six carbon atoms, 
trifluoromethyl, -CH 2 -CH=CH 2 , _ C H 2 -C-CH, -CH 2 OR, -<CH 2 ) m COOR ~(CH 2 ] > m NR 6 R 7 , -CH 2 Ar ^or 
— CH 2 0Ar, where m is an integer of from one to six, R, R 6 , and R 7 are selected from hydrogen, or straight or 
branched alkyl of from one to six carbon atoms, and Ar is 2-, or 3-thienyl, 2-, 3-, or 4-pyndinyl, or 




where X and Y are independently hydrogen, fluorine, chlorine, methyl, methoxyl, trifluoromethyl, or nitro, 
with the provisos that when X is nitro, Y is hydrogen, and R 2 and R 3 may not both by hydrogen. 
R 4 is hydrogen, 

-CH 2 0R, -CON 

50 where Z is— CH 2 — , >NR, oxygen, or sulfur,— CONR 6 R 7/ —CH 2 NR 6 R 7 , or— COOR where R, R 6 , and R 7 are as 
previously defined. . 

R 5 is 2- or 3-thienyl, 2-, 3-, or 4-pyridinyl, 2- or 3-indanyl, cyclohexyl, 2- or 3-furanyl, 3- or 4-pyndazinyl, 
2-imidazolyl, 2-benzimidazolyi, 2-tetrahydrobenzamidazolyl, 2-perimidyl, or 



55 



where X and Y are independently hydrogen, fluorine, chlorine, methyl, methoxyl, trifluoromethyl, or nitro, 
with the proviso that when X is nitro, Y is hydrogen, or a pharmaceutical^ acceptable salt thereof. 

In accordance with another aspect of the present invention, there are provided pharmaceutical 
compositions containing an amount of a compound as described above effective to suppress the food 
65 intake of a mammal, in combination with a pharmaceuticaliy acceptable earner. 
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The compounds of the present invention are /V-terminus-blocked amides, formed by the condensation 
of two amino acids, but are not "dipeptides" in the classical sense, that term generally being reserved for 
the product of the coupling of two naturally-occurring o-amino acids. The compounds of the present 
invention may be called "dipeptoids", that is, dipeptide-like compounds, since they differ from the 

5 naturally-occurring natural dipeptides in that the "a-carbon" of the two aminoacids may not both 
simultaneously carry a hydrogen atom. That is, in structural formula 1 above, the R 2 and R 3 substituent 
groups may not both be hydrogen. 

in one preferred chemical compound aspect of the present invention, R 2 and R 3 are independently 
selected from hydrogen, straight or branched alkyl of from one to six carbon atoms, or trif luoromethyl, with 

w the proviso that R 2 and R 3 may not both be hydrogen. The most preferred group for R 2 is methyl. 

R, may be any one of a number of art-recognized "/V-terminus blocking groups" for amino acids and 
peptides. These 'W-terminus blocking groups" form a class whose limits are well known to practitioners in 
the field of amino acid and peptide chemistry. (See, for example, R. Geiger and W. Koenig, "Amine 
Protecting Groups" in "The Peptides", E. Gross and J. Meienhofer, Eds., Vol. 3, Academic Press, New York, 

15 1981, pp. 3—136). 

Preferred groups for R, are the fert-butylcarbonyl group, the tert-butoxycarbonyl (BOC) group, the tert- 
amyioxycarbonyl {AOC) group, the fert-butylaminocarbonyl group, the 2,2,2-trichloroethoxycarbonyl 
group, the 2,2,2-trichlorc~1,1-dimethylethoxycarbonyl group, the 2,2,2-trifl uoromethy 1-1,1 -dim ethylethoxy- 
carbonyl group, the 2-fluoro-1-(fluoromethyl)ethoxycarbonyl group, the fluoren-9-ylmethyloxycarbonyl 
20 group, and the 2,2-difIuoro-1-(fluoromethyl)ethoxy-carbonyl group. 

Preferred groups for R 4 are hydrogen, hydroxymethyl, and — CONH 2 . 

As defined throughout this specification and the appended claims, the term "straight or branched 
alkyl" denotes a saturated hydrocarbon group such as methyl, ethyl, /?-propyl, /so-propyl, n% sec-, and tert~ 
butyl, /7-pentyl, n-hexyl, and the like. 

25 By virtue of the presence of one or more chiral centers, the compounds of the present invention may 
exist in various optical isomeric forms. The present invention contemplates- all such forms of the 
compounds. The methods detailed below describe the production of mixtures of diastereomers. Individual 
diastereomers may be separated from the mixtures thus obtained by conventional techniques such as 
column chromatography or repetitive recrystaliizations. Individual enantiomers may be separated by 

30 conventional methods well known to the art such as conversion of the enantiomeric mixture to a mixture of 
diasteromeric salts by reaction with an optically active salt-forming compound. This is followed by 
separation of the diastereomeric mixture by chromatographic methods or recrystallization, and 
reconversion of the salt to the non-salt form by conventional methods. 

Specific examples of compounds contemplated as falling within the scope of the present invention 

35 include: 

yV-[(1,1-Dimethylethoxy)carbonyt]-a-DL-methyltryptophyl-L-phenylalaninamide. 
W-[(9//-Fluoren-9-ylmethoxy)carbonyl]-a-methyi-DL-tryptophyl-L-phenylalaninamide. 
[1-(1/y-lndol-3-ylmethyl)-1-methyl-2-oxo-2-[(2-phenylethyl)amino]ethyljcarbamic acid, 1,1-dimethyl- 
propyl ester. 

*° [2-[[1-<Hydroxymethyl)-2-phenylethyl]aminoM 
acid, 1,1-dimethylpropyl ester. 

[2-[[1-(Hydroxymethyl)-2-phenylethyl]aminoJ-Ml//-indol-3-ylmethyl)-1-methyl-2-oxoethyl]carbamic 
acid, 1,1-dimethylpropyl ester. 

a-Methyl-/V-(4-methyl-1-oxopentyl)-DL-tryptophyl-L-phenylalaninamide. 
45 {±)-[l-[l#-lndol-3-y!methyl)-1-me^ 
9-ylmethyl ester. 

(±)-a-[(2,3-Dimethyl-1-oxobutyI)amino]-a-methyl-/V-{2-phenylethyl)-1/y-indole-3-propanamide. 
(±)-a-[[[(1,1-DimethylethyI)amino]ca^ 
propanamide. 

so (±)-Il-(l/y-lndol-3-ylmethyl)-2-II2-(4-methoxyphenyl)ethyl]amino]-1-m3thyl-2-oxoethyl)carbamicacid, 
1,1-dimethylpropyl ester. 

(±)-[2-[[2-(4-Chlorophenyl)ethyllamino]-1-(1W-indol-3-ylmethyl)-1-methyl-2-oxoethyi]carbamicacid, 
1,1-dimethylpropyl ester. 

(±)-[2-[[2-(3,4-DichIorophenyl)ethyl]amino]-1-(1/y-indol-3-ylmethyl)-1-methyl-2-oxoethyl]carbamic 
55 acid, 1,1-dimethylpropyl ester. 

(±)-[1-{1//-lndol-3-ylmethyl)-1-methyi-2-oxo-2-[[2-(2-pyridinyl)ethyl]amino]ethyl]carbamic acid, 1,1- 
dimethylpropyl ester. 

(±H1-(1/y-lndol-3-ylmethyl)-1-methyl-2-oxo-2-l[2-(2-pyridinyl)ethyllamino]ethyl]carbamic acid, 2,2,2- 
trichloro-1,1-dimethylethyl ester. 
go (R)-[1-<1A/-lndol-3-ylmethyI)-1-methyl-2-oxo-2-[[2-(2-pyridinyl)ethyl]amino]ethyl]carbamicacid,2 

trifIuoro-1 ,1 -dimethy lethy I ester. 

(±)-[2-[(2,3-Dihydro-1//-inden-1-yl)amino)-1-{1A/-indol-3-ylmethyl)-1-methyl-2-oxoethyl]carbamic acid, 
2,2,2-trichloro-l,1-dimethylethyl ester. 

(±H2-[(2,3-Dihydro-1W-inden-2-yl)amino]-1-(1A/-indol-3-ylmethyl)-1-methyl-2-oxoethyllcarbamic acid, 
65 2,2,2-trichloro-1,1-dimethyIethyl ester. 
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(±H1-(1Wndol-3-ylmethyl)-HH^^ acid ' 2 ' 2 ' 2 * tri - 

chloroethyl ester. t L (1 . . . „ . 

(SM2-[{1,1-Dimethyl-2-phenylethyl)^^ 
dimethylpropylester. . 
5 (R)-[2-[(1,1-Dimethyl-2-phenylethylte^ 

dimethylpropylester. . . 

(±H2-[(2-PhenyIethvl)aminol-M^ 2,2,2- 
trichloro-1,1 -dimethyl ester. . 

(±)-[2-[(2-Phenylethyl)amino]-1-(1Wndol-3-ylmethyl)-1-methyl-2-oxoethyl^ 

;o chloroethyl ester. . 
[1-(1Wndol-3-ylmethylM-methyl-2-oxo^^^ 
ethyljcarbamic acid, 1,1-dimethylpropyl ester. ,«_„., n 

2-[[3-{1tf-indol-3-yl)-2-methyl-^ 
amino]-3-phenylpropylpentanedioic acid. . 
;5 [2-[[HHydroxymethyl)-2-phenylethylla^ 
acid, 2,2,2-trichloro-1,1-dimethylethyl ester. 

/V-[(2,2,2-Trichloro-1,1-dirnethylethoxy)carbonyl]tryptophylphenylalaninarn!de. 

[1-{1//-lndol-3-ylmethyl)-1-methyl-2^x^ acid, 2,2,2-tn- 

fiuoro-1,1-dimethylethyiester. t . 

20 [1-(1//-lndol-3-yImethyl)-1-m^^ 
difluoro-1-(fluoromethyl)ethyl ester. 

(±)-[2-[<2-Cyclohexylethyl)amino]-V^ 
dimethylpropyl ester. . . 

(±H1-(1tf-lndol-3-ylmethyl)-1-methy^^^ 
25 dimethylpropyl ester. . . 

(±H1-(1/Alndol-3-ylmethyl)-1-methyl-2^ 

dimethylpropyl ester. . . . , - » 4 . , 

/V-I1-(1/y-lndol-3-ylmethyl)-1-methyl-2-oxo-2-[{4-phenylbutyl)amino]ethyl]carbamic actd, 1,1-dimethyl- 

propyl ester. 

30 /V-[{1,1-Dimethylpropoxy)carbonyl]-DL-tryptophyl-L-phenylalanine, methyl ester. 
[2-[[2-Amino-2-oxo-1-(2-thienylme^ 

carbamic acid, 1,1-dimethylpropyl ester. . 

(±}-[2-{[2-{2-Furanyl)ethyl]amino-1-{1/y-indol-3-ylmethyl)-Vmethyl-2-oxoethyl]carbamic acid, 1,1- 
dimethylpropyl ester. . . . 
35 {±)-[1-(1tf-lndol-3-ylmethyl)-1-me^ 

dimethylpropyl ester. t t tx m L , o . n 

(±)-[2-[[2-(1//-Benzimidazol-2-yl)ethylte^^ 
carbamic acid, 1,1-dimethylpropyl ester. _ 

(±)-(1-(1W-lndol-3-ylmethyl)-1-methyl-2-oxo-2-[(2-thienylethyl)aminolethyl]c^ 

40- dimethylpropyl ester. t , . • ^ , , 

[1-(1A/-lndol-3-ylmethyl)-1-methyl-2-oxo-2-([2-(1//-perimidin-2-yl)ethyl]amino] 

dimethylpropylester. 

A/4(2,2£Trifluoro-1J-dimethy^ 

The compounds of the present invention are formed by coupling individual substituted amino acids by 
45 methods well known in the art. (See, for example, the standard synthetic methods discussed in the multi- 
volume treatise, 'The Peptides, Analysis, Synthesis, Biology", E. Gross and J. Meienhofer, Eds., Academic 
Press New York, 1981). The individual a-amino acid and /V-terminus blocked a-amino acid starting 
materials are known or commercially available or, if novel, are synthesized by methods within the skill of 

the art. . . , 

For example, compounds of the present invention are prepared by first protecting the /V-terminus of an 

amino acid having the structure 2 

H R 2 9 



50 



55 H-C— C-OH 

/ I 
H CH, 
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where R 2 is as defined above, with the desired blocking group to product a compound having formula 3 

K I 2 If 
N-C — C-OH 
/ I 
CH 2 




*s where R, and R 2 are as defined above. 

This protected amino acid is then coupled to an amine having the structure 

b 

A * 

I 

R 5 

25 where A, R 3 , R«, and R 5 are as previously defined, in the presence of a coupling reagent such as 
dicyclohexylcarbodiimide or carbonyl diimidazole to produce the compounds of the present invention. This 
reaction may also be carried out in the presence of other agents which assist in the coupling reaction, such 
as pentafluorophenol or hydroxybenzotriazole. 

The biological activities of compounds of this invention were evaluated employing an initial screening 
30 test which rapidly and accurately measured the binding of the tested compound to known CCK receptor 
sites. Specific CCK receptors have been shown to exist in the central nervous system. (See Hays et a!., 
Neuropeptides, 1: 53—62 (1980); and Sauter et ah, Science, 208: 1155—1156 (1980). 

In the screening test the cerebral cortices from male CFLP mice weighing between 30—40 g were 
dissected on ice, weighed and homogenized in 10 volumes of 50 mM Tris-HCI buffer (pH 7.4 at 0— 4°C). The 
35 resulting suspension was centrifuged, the supernate was discarded, and the pellet was washed by 
resuspension in Tris-HCI buffer followed by recentrifugation. 

The final pellet was resuspended in 10 volumes of 10 mM Hepes buffer (pH 7.2 at 23°C) containing 130 
mM NaCI, 4.7 mM KCI, 1 mM EDTA, 5 mg/ml bovine albumin, and bacitracin (0.25 mg/ml). 

In saturation studies, cerebral cortical membranes were incubated for 120 minutes in a final volume of 
40 500 pliters of Hepes incubation buffer (pH 7.2) together with 0.1—0.5 nM tritiated-pentagastrin (Amersham 
Chemical, England). 

In the displacement experiments, membranes were incubated with a single concentration (2 nM) of 
ligand, together with increasing concentrations (10" 11 to 10~ 6 M) of competitive test compound. In each 
case, the non-specific binding was defined as that persisting in the presence of the unlabeled octapeptide 
45 CCK 2G _33 (10" B M). m . 

Following incubation, radioactivity bound to membranes was separated from that free in solution by 
rapid filtration through Whatman GF/B filters and washed three times with 4-ml portions of ice-cold Tris- 
HCI buffer. Filters from samples incubated with tritiated pentagastrin were placed in polyethylene vials with 
8 ml of scintillation cocktail, and the radioactivity was estimated by scintillation spectrometry (efficiency 
50 47—52%). 

The specific binding to CCK receptor sites was defined as the total bound tritiated pentagastrin minus 
the amount of tritiated pentagrastrin bound in the presence of 10~ 6 M octapeptide, CCK 26 -33, 

Saturation curves for specific tritiated pentagastrin binding to mouse cortical membranes were 
analyzed by statistical methods to provide estimates for the maximum number of binding sites (B^) and 
55 the equilibrium dissociation constant (KJ. 

In the displacement experiments, inhibition curves were analyzed by logit-log plots to provide 
estimates of the IC 50 and nH (apparent Hill coefficient) values. IC 50 values are defined as the concentration 
of test compound required to produce 50% inhibition of specific binding. 

The inhibition constant, K„ of the test compound was then calculated according to the Cheng-Prusoff 
60 equation: 

IC 50 

K i = 

1 + ( L )/ K d 
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where t L] is the molar concentration of »^ Table 
The K,/M values for several representative compounds ot the preseni invenuun mc h 

me TeTch n ;es! Slfi grJup of twelve rats was used, six receiving a single dose of test compound and six 

anHat1 n -ids and 6 hours after adm n strat on of the test compound. I he percenx repression ui iuuu 
intake oi IM MM c °" di «° ns for the pri ° r art ° CtapePtid8 ' CCK2S " 33 ' ^ *" ** 

IS^'the condition treated/and the activity of the compound being adm.n.stered. Determmatton of 

^"pSK S^C5^^S 2SS* of this invention, inert pharm, 
ceutSlyTceptebircarrierscanbe either solid or liquid. Solid form preparat.ons.nclude powders, tablets. 

^Tslllc^ -V a.so act as diluent, flavoring agents 

solubVzers uSSJSH suspending agent, binder, or tablet disintegrating agents; ft can also be an 

""Toowdirs" the'carrier is a finely divided solid which is in a mixture with the finely divided active 
comJon^^tfbfeSX actlve^mponent is mixed with the corner having the necessary b.nd.ng 

and cocoa butteHs fifst melted and'the active ingredient is dispersed ^^^^^'^^ 

,J^StS£SSm a're magnesium carbonate, magnesium stearate, ta c .lactose sugar pe* n 
starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a low-melt.ng wax, cocoa butter, 

8 " d ^e'term "pharmaceutical preparation" is intended to include the formulation of the active component 
are also included. 
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Tablets, powders, cachets, and capsules can be used as solid dosage forms suitable for oral 
administration. 

Liquid form preparations include solutions, suspensions, and emulsions. Sterile water or water- 
propylene glycol solutions of the active compounds are examples of liquid preparations suitable for 
5 parenteral administration of the compounds of this invention. Liquid preparations can also be formulated 
in solution in aqueous polyethylene glycol solution. 

Aqueous solutions for oral administration of the compounds of this invention can be prepared by 
dissolving the active compound or a salt thereof in water and adding suitable colorants, flavoring agents, 
stabilizers, and thickening agents as desired. Aqueous suspensions for oral use can be made by dispersing 
10 the finely divided active component in water together with a viscous material such as natural synthetic 
gums, resins, methyl cellulose, sodium carboxymethyl cellulose, and other suspending agents known to 
the pharmaceutical formulation art. 

Preferably the pharmaceutical preparation is in unit dosage form. In such form, the preparation is 
divided into unit doses containing appropriate quantities of the active component. The unit dosage form 
75 can be a packaged preparation, the package containing discrete quantities of the preparation as, for 
example, packeted tablets, capsules, and powders in vials or ampoules. The unit dosage form can also be a 
capsule, cachet, or tablet itself, or it can be the appropriate number of any of these packaged forms. 

The following preparation examples are provided as illustrative of the general synthetic methods for 
preparing compounds of this invention. 

20 

Example 1 

Preparation of N-[(1, 1 -Dim ethylethoxy)carbonyl]-a-methyltryptophyl-L-phenylaianinamide — Mixture of 
Diastereomers 

/V-tert-Butyloxycarbonyl-a-methyltryptophan (2.29 g, 7.19 mmol) was dissolved in 50 ml of dry, 
25 distilled ethyl acetate and 1.38 g (9.0 mmol) of hydroxybenzotriazole, and 0.05 g of 4-dimethylamino- 
pyridine were added. The mixture was cooled to 5°C and a solution of 1.65 g (8.0 mmol) of dicyclohexyl- 
carbodiimide in 10 ml of ethyl acetate were added. The mixture was stirred for one hour after which 1.77 g 
(10.8 mmol) of L-phenylalanine and 20 ml of ethyl acetate were added. 

This mixture was stirred at 5°C for an additional two hours and then at ambient temperature forthirty- 
30 six hours. At the end of this period, 500 u I iters of acetic acid were added and after one-half hour the mixture 
was filtered. The precipitated dicyclohexylurea was washed with ethyl acetate and the filtrates combined. 

The yellow-colored organic solution was washed successively with 5% citric acid solution, saturated 
sodium bicarbonate solution, 5% citric acid solution, and water. The organic layer was separated, dried 
over anhydrous magnesium sulfate, filtered, and evaporated to yield a light-yellow gummy material which 
35 solidified upon standing to an amorphous solid. 

Flash chromatography of this crude material on silica gel, eluting with 4% methanol in dichloro- 
methane gave a mixture of diastereomers (2.25 g, 67%). 

Example 2 

40 Preparation of N-[(1,1-Dimethylethoxy)carbonyll-a-methyltryptophyl-L-phenylalaninamide — Isomer I 

Further flash chromatography of the mixture of diastereomers from Example 1 on silica gel column, 
eluting with 4% /?-propanol in dichloromethane gave a single isomeric product, A/-[(1,1-di- 
methylethoxy)carbonyl]-a-methyltryptophyl-L-phenylalanininamide — Isomer I, as a white solid (0.68 g, 

45 61%) * 

The 250 MHz proton magnetic resonance spectrum of a deuterochloroform solution of this material 
exhibited peaks at 1.16 (singlet), 1.37 (singlet), 298—3.24 (multiplet), 3.3—3.44 (quartet), 4.7—4.77 (quartet), 
4.85 (singlet), 5.35 (singlet), 6.23 — 6.26 (doublet), and 6.90—8.30 (multiplet) ppm downfield from the 
tetramethylsilane signal. 

Thin-layer chromatography of this material on 0.25 mm-thick Merck Kieselgel 60F-254, eluting with 6% 
50 tf-propanol In dichloromethane, gave and R t value of 0.25. 

Example 3 

Preparation of N-[(1,1-Dimethylethoxy)carbonyl]-a-methyitryptophyl-L-phenylalaninamide— Isomer (I 
55 Further elution of the silica gel column described above in Example 2 produced a second product, /V- 

[(1,1-dimethylethoxy)carbonyl]-a-methyltryptophyl-L-phenylalaninamide — Isomer II, as a white solid. 
The 250 MHz proton magnetic resonance spectrum of a deuterochloroform solution of this material 

exhibited peaks at 1.13 (singlet), 2.9—3.25 (multiplet), 4.2—4.32 (multiplet), 5.7 (singlet), 6.18 (doublet), 6.43 

(doublet), and 7.05—7.7 (multiplet) ppm downfield from the tetramethylsilane signal. 
so Thin-layer chromatography of this material on 0.25 mm-thick Merck Kieselgel 60F-254, eluting with 6% 

n-propanol in dichloromethane, gave an R ( value of 0.20. 

Example 4 

Preparation of N-[(9H-Fluoren-9-ylmethoxy)carbonyl]-a-methyl-DL-tryptophyl-L-phenylalaninamide 
65 Employing the general method of Example 1 above, starting with 0.337 mg of W-[(9tf-fluoren-9- 
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ylmethoxy)carbonyl]-a-methyl-DL-tryptophan, there was obtained 0.397 mg (88%) of a 1:1 mixture of the 
diastereomeric forms of yV-[(9W-fluoren-9-ylmethoxy)carbonyl]-a : methyl-DL-tryptophyI-L-pheny!- 
alaninamide, mp 125— 128°C (white needles from diethyl ether/hexane. 

Example 5 

Preparation of N-[(9H-Fluoren-9-ylmethoxy)carbonyl]-a-methyl-DUryptophyl-L-phenylalaninamide — 

Isomer I . 

Flash chromatography of the mixture of isomers obtained in Example 4 gave one pure isomer of /v- 
H9//-fluoren-9-ylmethoxy)carbonyl]-a-methyl-DL-tryptophyl-L-phenylalaninamide — Isomer I, as a white 
solid. 

The 250 MHz proton magnetic resonance spectrum of a deuterochloroform solution of this material 
exhibited peaks at 1.12 (singlet), 3.06-^3.08 (doublet), 3.29 (singlet), 4.11 (triplet), 4.32—4.58 (multiplet), 
4.71 (quartet), 4.93 (singlet), 5.32 (singlet), 6.15 (doublet), and 6.5&-8.0 (multiplet) ppm downfield from the 
tetramethylsilane signal. 

Example 6 

Preparation of [l-(1H-lndol-3-ylmethyl)-1-methyl-2-oxo-2-[(2-phenylethyl)amino]ethyl]carbamicacid / 1,1- 
diomethylpropyl ester 

Employing the general method of Example 1 above, starting with 0.1 g (0.3 mmoi) of ten- 
amyloxycarbonyl-a-methyltryptophan and 42 uliters (0.33 mmol) of 2-phenylethylamine, there were 
prepared 0.064 g (49%) of [1.(1H-lndol-3-ylmethyl)-1-methyl-2-oxo-2-[(2-phenylethyl)aminolethyl]carbamic 
acid, 1,1-dimethylpropyl ester. 

The 250 MHz proton magnetic resonance spectrum of a deuterochloroform solution of this material 
exhibited peaks at 0.84 (triplet), 1.37 (singlet), 1.51 (singlet), 1.73 (multiplet), 2.64 (triplet), 3.3 (doublet of 
doublets), 3.44 (multiplet), 5.00 (broad singlet), 6.21 (broad singlet), 6.9&-7.60 (multiplet), and 8.28 (broad 
singlet) ppm downfield from the tetramethylsilane signal. 

Example 7 

Preparation of [2-[[1-<Hydro>cy methyl )-2-phenylethy^ 
carbamic acid, 1,1-dimethylpropyl ester 

Employing the general method of Example 1 above, starting with 0.166 g (0.5 mmol) of fert-amyloxy- 
carbonyl-a-methyltryptophan and 0.08 g (0.525 mmol) of p-aminobenzenepropanol, there was obtained, 
following purification of the crude reaction product by flash chromatography on silica gel, 0.121 g (52%) of 
[2-[[1-(hydroxymethyl)-2-phenylethyl]^ acid ' 
1,1-dimethylpropyl ester. t 

The 250 MHz proton magnetic resonance spectrum of a deuterochloroform solution of this material 
exhibited peaks at 0.86 (multiplet), 1.30 (multiplet), 1.41 (doublet), 1.71 (multiplet), 2.76 (multiplet), 3.27 
(multiplet), 3.95 (broad multiplet), 5.05 (doublet), 7.25 (multiplet), and 8.56 (doublet) ppm downfield from 
the tetramethylsilane signal. 

Example 8 

Preparation of [2-[[1-(Hydroxymethyl)-2-phenylethyl]amino]-1-(1H-indol-3-ylmethyl)-1-methyl-2-oxoethyl]- 
carbamic acid, 1,1-dimethylpropyl ester — Isomer I 

AOC-DL-a-Methyltryptophan (7.5 mmol) was dissolved in dichloromethane and to this solution was 
added 8 mmol of dicyclohexyicarbodiimide, 16 mmol of hydroxybenzothiazole, and 7.5 mmol of phenyl- 
alinol. The resulting mixture was stirred overnight and after this time, the precipitated dicyclohexylurea 
was removed by filtration. . 

The filtrate was evaporated to dryness and the residual oil taken up in ethyl acetate. This solution was 
washed successively with aqueous citric acid solution, saturated sodium bicarbonate solution, and water. 
The organic layer was separated, dried over anhydrous magnesium sulfate and evaporated to dryness. The 
crude product was chromatographed on silica gel, eluting with diethyl ether, to yield 9% of [2-[[1-{hydroxy- 
methyl)-2-phenylethyl]-aminol-1-(1W-indol-3-ylmethyl)-1-methyl-2-oxoethyl]carbamic acid, 1,1-dimethyl- 
propyl ester — Isomer I as an amorphous solid. 

The proton magnetic resonance spectrum of the material exhibited peaks at 0.8 (triplet), 1.3—1.8 
(multiplet), 2.6 (multiplet), 3.3 (multiplet), 4.15 (broad), 5.18 (singlet, 6.23 (doublet), 7.0—7.2 (multiplet), 7.32 
(doublet), 7.58 (doublet), and 8.81 (singlet) parts per million downfield from the tetramethylsilane signal. 

Example 9 

Preparation of t2-I[1-(Hydroxymethyl)-2-phenylethyllamino]-1-(1H-indol-3-ylmethyl)-1-methyl-2- 
oxoethyljcarbamic acid, 1,1-dimethylpropyl ester — Isomer II 

Continued eiution of the column described in Example 8 produced the title compound as an 
amorphous solid in 8.5% yield. - , , o 

The proton magnetic resonance spectrum of the material exhibited peaks at 0.8 (triplet), 1.3—1.8 
(multiplet), 2.8 (multiplet), 3.3 (multiplet), 4.15 (broad), 50.1 (singlet), 6.23 (doublet), 7.0—7.2 (multiplet), 
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7.32 (doublet), 7.58 (doublet), and 8.81 (singlet) parts per million downfield from the tetra methyl si lane 
signal. 

Example 10 

Preparation of a-Methy l-N-(4-methyl-1 -oxopentyU-DL-tryptophy l-L-phenylalaninamide 

The product of Example 5 was treated with a 20% solution of piperidine in dimethylformamide at 5°C 
for 30 minutes, after which the solution was evaporated to dryness. The gummy residue was repeatedly 
triturated with hot petroleum ether, yielding a tan-colored granular solid. This material was dissolved in 
ethyl acetate and treated with 4-methylpentanoic acid followed by dicyclohexylcarbodiimide. Isolation of 
the crude product, followed by purification on a silica gel column yielded 47% of a-methyl-/V-(4-methyM- 
oxopentyl)-DL-tryptophyl-L-phenylalaninamide, mp 170 — 171°C. 

Example 1 1 

Preparation of (±)-[1-(1H-lndol-3-ylmethyl)-1-methyi-2-oxo-2[(2-phenylethyl)amino]ethyl]carbamic acid, 
9H-fIuoren-9-ylmethyl ester 

Employing the method of Example 4, but starting with p-phenylethylamine, there was produced ^Mi- 
ll Hnn do l-3-yi methyl )-1-methyl-2^xo-2^^^ acid, 9//-fluoren-9-y I methyl 
ester, mp 178— 185 g C. 

Example 12 

Preparation of (±)-a-Amino-a-methyl-N-(2-phenylethyl)-1 H-indoIe-3-propanamide 

The product of Example 1 1 was treated with a 20% solution of piperidine in dimethylformamide at 0°C 
for thirty minutes. This solution was evaporated to dryness and the residual oil was triturated with hot 
petroleum ether to produce a granular solid. This material was dissolved in dilute 2 M hydrochloric acid 
and extracted with ethyl acetate, the organic layer being discarded. The aqueous layer was made alkaline 
with 4 M sodium hydroxide solution and extracted with ethyl acetate. The product, (±)-a-amino-a-methyl- 
/V-(2-phenylethyl)-1//-indole-3-propanamide, was isolated as a light tan solid in 83% yield. 

The proton magnetic resonance spectrum of the product exhibited peaks at 1.39 (singlet), 2.65 
(multiplet), 2.81 (doublet), 3.34 (multiplet), 3.51 (multiplet), 6.94—7.64 (multiplet), and 8.29 (broad singlet) 
parts per million downfield from the tetramethylsilane signal. 

Example 13 

Preparation of (±)-a-[(2,3-Dimethyl-1-oxobutyl)amino]-a-methyl-N-(2-phenylethyl)-1H-indole-3- 
propanamide 

A solution of 0.14 g (1.2 mmol) of tert-butyl-acetic acid in 5 ml of ethyl acetate was treated with 0.367 g 
(2.4 mmol) of hydroxybenzothiazole hydrate, and 0.247 g (1.2 mmol) of dicyclohexylcarbodiimide. After 
stirring at room temperature for one hour, the product of Example 12 (0.321 g, 1 mmol) was added, 
together with a few additional milliliters of ethyl acetate. This mixture was stirred overnight at room 
temperature, and the crude product isolated. Following purification by column chromatography on silica 
gel, there was obtained 0.095 g of (±)-a-[(2 l 3-dimethyl-1-oxobutyl)amino]-a-methyl-/V-(2-phenylethyl)-1//- 
indole-3-propanamide, mp 104 — 109°C. 

Example 14 

Preparation of (±)-a-[l[(1,1-Dimethylethyl)amino]carbony!]amino-a-methyl-N-(2-phenylethyl)-1H-indole-3- 
propanamide 

The product of Example 12 (0.25 g, 0.78 mmol) was dissolved in 1.5 ml of dichloromethane and treated 
with 90 pi (0.78 mmol) of tert-butylisocyanate, and then heated under reflux overnight. The crystalline 
product (±)-a-[[[(1,1-dimethylethyl)am 
panamide, separated and was collected by filtration and dried. 

The proton magnetic resonance spectrum of the material exhibited peaks at 1.28 (singlet), 2.68 
(multiplet), 3.35 (multiplet), 5.73 (singlet), 5.90 (singlet), 6.95 (multiplet), 7.20 (multiplet), 7.57 (multiplet), 
and 10.76 (singlet) parts per million downfield from the tetramethylsilane signal. 

Example 15 

Preparation of (±)-[1-(1H-Indol-3-ylmethyl)-2-[[2-(4-methoxyphenyl)ethyl]amino]-1-methyl-2- 
oxoethyljcarbamic acid, 1,1-dimethylpropyl ester 

Employing the method of Example 6, but starting with p-(4-methoxyphenyl)ethylamine and using 
dichloromethane as the solvent, there was obtained (±)-[1-(1W-indol-3-ylmethyl)-2-[[2-(4-methoxyphenyl)- 
ethylIamino-1-methyl-2-oxoethyl]carbamic acid, 1,1-dimethylpropyl ester, mp 128— 130°C in 54% yield. 

Example 16 

Preparation of (±H2-((2-(4-ChIorophenyl)ethyl]amino]-1-(1H-indol-3-ylmethyl)-Vmethyl-2-oxoethyl)- 
carbamic acid, 1,1-dimethylpropyl ester 

Employing the method of Example 6, but starting with P-(4-chlorophenyi)ethylamine and using 
dichloromethane as the solvent, there was obtained (±)-[2-([2-(4-chlorophenyl)ethyl]amino]-1-(1/y-indol-3- 
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ylmethyl)-1-methyl-2-oxoethyl]carbamic acid, 1,1-dimethylpropyl ester, mp 150— 153°C in 48% yield. 

Example 17 

Preparation of (±)-[2-[l2-(3,4-Dichlorophenyl)e^ 
carbamic acid, 1,1-dimethylpropyl ester 

Employing the method of Example 6, but starting with 2-(3 / 4-dichlorophenyl)ethylamine and using 
dichloromethane as the solvent, there was obtained {±)-[2-l(2-(3,4-dichlorophenyl)ethyl]amino-1-(1W- 
indol-3-ylmethyl)-1-methyl-2-oxoethyl]carbamic acid, 1,1-dimethylpropyl ester, mp 139— 142X in 74% 
yield. 

Example 18 

Preparation of {±M1-(1H-lndol-3-ylmethyl)-1^ 

acid, 1,1-dimethylpropyl ester . 

Employing the method of Example 6, but starling with 2-{2-pyridinyl)ethylamine, there was obtained 
(±)-[1-(1//-indol-3-ylmethyl)-1-methy^^ add ' 1 ' l_aV 

methylpropyl ester, mp 151— 152°C in 27% yield. 

Example 19 

Preparation of {±Hl-OH-lndol-3-ylmethyl)-1-methyl-2-oxo-2-[[2-(2-pyridinyl)ethyl]amino]ethyl]carbamic 

acid, 2,2,2-trichloro-1,1-dimethylethyl ester u , ni 4 . . A 

Employing the method of Example 6, but starting with trichlorobutoxycarbonyl-DL-a-methyltrypto. 
phan and 2-{2-pyridinyl)ethylamine, there was obtained (± )-[!-( 1/y-indol-3-ylmethyl)]-1-methyl-2-oxo-2-[[2- 
(2-pyridinyl)ethyl]aminoJethyl]carbamic acid, 2,2,2-trichloro-1,1-dimethyiethyl ester, mp 130—133 C as a 
white powder in 60% yield. 

Example 20 

Preparation of (R)-[l-(1H-lndol-3-ylmethyl)-1-methyl-2-oxo-2-[[2-(2-pyridinyl)ethyl]amino]ethyl]carbamic 
acid, 2,2,2-trichloro-1,1-dimethylethyl ester ^ ofKxi i 
Employing the method of Example 19, but starting with trichlorobutoxycarbonyl-r^-rnethy - 
tryptophan, there was obtained (RHl-nW-indol-3-ylmethyI)-1-methy|.2-oxo-^t[2-(2 ; pyridinyl)ethyll- 
amino]ethyl]carbamic acid, 2,2,2-trichloro-1,1-dimethylethyl ester, mp 154^-157°C in 77 ^ yield. 

Example 21 

Preparation of (±)-[2-[<2,3-Dihydro-1H-inden-^ 

carbamic acid, 2,2,2-trichloro-1,1-dimethy (ethyl ester m MMnm 

A solution of trichlorobutoxycarbonyl-DL-a-methyltryptophan (0.422 g, 1 .0 mmol) in 10 ml of dichloro- 
methane was treated with 0.203 mg (1.1 mmol) of pentafluorophenol followed by 0 216 mg (1.05 mmol) of 
dicyclohexylcarbodiimide. The resulting mixture was stirred at room temperature for thirty minutes After 
this time, a solution of 0.15 g (1.13 mmol) of 1-aminoindane in 5 ml of dichloromethane was added, and 
stirring was continued for five hours. . . . 

At the end of this time, the solution was evaporated and the residue triturated with ethyl acetate, and 
then filtered to remove the dicyclohexylurea. Evaporation left a gum which was purified by column 
chromatography to produce (±) -12 -[(2,3 - dihydro - 1W - inden -1 -yDamino] -1 - |W - mdo - 3 - 
yl^eThyl) - 1 - methyl - 2 - oxoethyljcarbamic acid, 2,2,2-trichloro-1,1-dimethylethyl ester .n 73% yield as 

a hard, colorless foamy material. j t i« unitmi^ ion 

The proton magnetic resonance spectrum of the material exhibited peaks at 1.6 (mu tiplet), 1.90 
(multiplet), 2.50 (multiplet), 2.84 (muitiplet), 3.48 (multiplet), 5.46 (multipiet), 6.19 broad triplet) ; 6.97-7 25 
(multiplet), 7.34 (doublet), 7.61 (doublet), and 8.17 (broad singlet) parts per million downfieid from the 
tetramethylsilane signal. 

Example 22 

Preparation of <±)-[2-[<2,3-Dihyd^ 

carbamic acid, 2,2,2-trichloro-1,1-dimethyiethyl ester . 

Employing the method of Example 21, but starting with 2-aminoindane and adding 1.1 miU.equiyalents 
of trieihylamine, there was obtained (±)-(2-[<2,3-dihydro-1 Wnden-2-yl amino]- - 1/y-indol^ylmethyl)-1- 
methyJ-oxoethyllcarbamic acid, 2,2,2-trichloro-1,1-dimethylethyl ester m 71 % yield as ^J^^ 

The proton magnetic resonance spectrum of the materia exhibited peaks at 1.55 (s mgleth 1.84 
(doublet), 2:51 (multiplet), 3.31 (multiplet), 4.56 (multiplet), 5.44 (singlet), 6.17 (broad doublet), 6.95-7.61 
(multipiet), and 8.13 (broad singlet) parts per million downfieid from the tetramethylsilane signal. 

Example 23 

Preparation of (±}-[1-(1H-lndol-3-ylmethyl)-1-[[[2-(2-pyridinyl)ethyi]amino3carbonyl]propyl]carbamicacid, 
2,2,2-trichloroethyl ester 

A solution of 0.10 g (0.43 mmol) of DL-a-methy (tryptophan in 5 ml of water was treated with 0.095 g 
(0.9 mmol) of sodium carbonate, and stirred while slowly adding a solution of 0.106 g (0.5 mmol) of tri- 
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chloroethoxycarbonyl chloride in 3 ml of dioxane. The resulting mixture was stirred for three hours, after 
which the dioxane was removed under vacuum and the residue diluted with 5 ml of water. The aqueous 
solution was extracted with 5 ml of ethyl acetate, and the organic solution discarded. The aqueous layer 
was acidified with dilute aqueous citric acid and extracted with ethyl acetate. The organic layer was 
separated, dried and evaporated to yield an oil. 

This oil was dissolved in 5 ml of dichloromethane and treated with 0.092 g (0.5 mmol) of pentafluoro- 
phenol and 0.103 g (0.5 mmol) of dicyclohexylcarbodiirnide and stirred for thirty minutes. 

2-(2-Pyrindyi)ethylamine (0.061 g, 0.5 mmol) was added and the resulting mixture was stirred 
overnight The crude product was then isolated and purified by column chromatography to yield (±)-[1- 
(1//-indol-3-ylmethyl)-1-[[[2-(2-pyridinyl)ethyl]aminolcarbonyl]propyl]carbamic acid, 2,2,2-trichloroethyl 
ester as a light tan solid, mp 151— 154°C in 16% yield. 

Example 24 

Preparation of (SH2-[(1,1-Dimethyl-2-phenylethyl)amino]-1-(1H-indol-3-ylmethyl)-2-oxoethyllcarbamic 
acid, 1,1 -dimethyl propyl ester 

A solution of tert-amyloxycarbonyl-L-tryptophan (0.32 g, 1.0 mmol) in 10 ml of dichloromethane was 
treated at room temperature with 0.185 g (1.0 mmol) of pentafluorophenol and 0.22 g (1.1 mmol) of dicycio- 
hexylcarbodiimide over a period of thirty minutes. 

To this mixture was added a solution of 0.205 g (1.1 mmol of phentermine hydrochloride in 5 ml of 
dichloromethane to which 0.110 g (1.1 mmol of triethylamine had been previously added. 

After stirring this mixture for thirty-six hours, the crude product was isolated and purified by column 
chromatography to yield 54% of {S)-[2-[(1,1-dimethyl-2-phenylethyl)amino]-1-(1^-indol-3-ylmethyl)-2-oxo- 
ethyljcarbamic acid, 1,1-dimethylpropyl ester as a hard white foam. 

The proton magnetic resonance spectrum of the material exhibited peaks at 0.88 (triplet), 1.12 
(doublet), 1.39 (singlet), 1.78 (multiplet), 2.82 (doublet of doublets), 3.18 (broad multiplet), 4.30 (broad 
multiplet), 5.31 (broad singlet), 6.87—7.36 (multiplet), 7.67 (doublet), and 8.40 (broad singlet) parts per 
million downfield from the tetramethylsilane signal. 

Example 25 

Preparation of (RK^-ld^-Dimethyl^-phenylethyDaminoJ-l-flH-indol-S-ylmethyD^-oxoethyllcarbamic 
acid, 1,1-dimethylpropyl ester 

Using the method of Example 24, but starting with tert-amyloxycarbonyl-D-tryptophan, there was 
obtained (R)-[2-[(1,1-dimethyl-2-phenylethyl)amino]-1-(1/y-indol-3-ylmethyl)-2-oxoethyl]carbamic acid, 1,1- 
dimethylpropyl ester in 57% yield. 

The proton magnetic resonance spectrum of the material exhibited peaks at 0.84 (triplet), 1.12 
(doublet), 1.39 (singlet), 1.48 (singlet), 1.61 (multiplet), 2.81 (doublet of doublets), 3.19 (broad multiplet), 
4.30 (broad multiplet), 5.31 (broad singlet), 6.84—7.38 (multiplet), 7.68 (doublet), and 8.24 (broad singlet) 
parts per million downfield from the tetramethylsilane signal. 

Example 26 

Preparation of (±)-[2-[(2-Phenylethyi)aminoM-(1H-indol-3-ylmethyl)-1-methyl-2-oxoethyl]carbamic acid, 
2,2,2-trichloro- 1,1 -dimethyl ester 

The product from Example 1 1 was acylated under Schotten-Baumann conditions using trichloro-tert- 
butoxycarbonyl chloride in a rapidly stirred dioxane/4M sodium hydroxide mixture. 

The product, (±H2-[(2-phenylethyl)amino]-1-(1H-indol-3-ylmethyI)-1-methyl-2-oxoethyl]carbamic 
acid, 2,2,2-trichloro- 1,1 -dimethyl ester, mp 132— 134°C, was isolated as a white granular solid in 82% yield. 

Example 27 

Preparation of (±)-[2-{(2-Phenylethyl)aminoM-(1H-indol-3-ylmethyl)-1-methyl-2-oxoethyl]carbamic acid, 
2,2,2-trichloroethyl ester 

The product from Example 11 was acylated under Schotten-Baumann conditions using trichloro- 
ethoxycarbonyl chloride in a rapidly stirred dioxane/4M sodium hydroxide mixture. 

The product, (±)-[2-I(2-phenylethyl)aminol-1-(1W-indol-3-ylmethyl)-1-methyl-2-oxoethyl)carbamic 
acid, 2,2,2-trichloroethyl ester, was isolated as a hard white foamy solid in 80% yield. 

The proton magnetic resonance spectrum of the material exhibited peaks at 1.61 (singlet), 2.61 (triplet), 
3.39 (multiplet), 4.67 (doublet of doublets), 5.85 (broad multiplet), 6.96—7.57 (multiplet), and 8.13 (broad 
singlet) parts per million downfield from the tetramethylsilane signal. 

Example 28 

Preparation of [1 -(1 H-indol-3-ylmethyl)-1 -methyl-2-oxo-2-[[2-oxo-2-( 1 -piperidinyD-1 - 
(phenylmethyl)ethyl]aminoJethyl]carbamic acid, 1,1-dimethylpropyl ester 

Using the method of Example 6, but starting with L-phenylamine, piperidide, there was obtained |1- 
(1tf - indol - 3 - ylmethyl) - 1 - methyl - 2 - oxo - 2 - [(2 - oxo - 2 - (1 - piperidinyl) - 1 - (phenyl- 
methyl)ethyl)amino]ethyl]carbamic acid, 1,1-dimethylpropyl ester as a hard white foam in 54% yield. 

The proton magnetic resonance spectrum of the material exhibited peaks at 0.86 (multiplet), 1.35 — 1.47 
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{multiplet), 1.76 (multiplet), 2.82—3.59 (multiplet), 5.10 (multiplet), 6.99—7.35 (multiplet), 7.59 (multiplet), 
and 8.18 (broad singlet) parts per million downfield from the tetramethylsilane signal. 

Example 29 

Preparation of [2-[[1-(Hydroxymethyl}-2-phen^ 
carbamic acid, 2,2,2-trichloro-1,1-dimethyiethyl ester 

Employing the method of Example 19, a mixture of the [R-(R\S*(] and (S-(R*,R*)] isomers was 
prepared. Purification of the mixture by column chromatography yielded "Isomer I" as a hard white foam 
in 28% yield. 

The proton magnetic resonance spectrum of the material exhibited peaks at 1.54 (singlet), 1.85 
(doublet), 2.42 (broad singlet), 2.68 (doublet), 3.16 (doublet of doublets), 3.52 (broad multiplet), 4.08 (broad 
multiplet), 5.51 (singlet), 6.00 (doublet), 6.93 (doublet), 6.93—7.59 (multiplet), and 8.15 (broad singlet) parts 
per million downfield from the tetramethylsilane signal. 

Example 30 

Preparation of 2-[[3-(1Mindol-3-yl)-2-methyl-1-oxo-2-^ 
amino]propyl]amino]-3-phenyipropylpentanedioic acid 

The material obtained from Example 29 (0.36 g, 0.68 mmol) was dissolved in 5 ml of dry ethyl acetate 
and treated with 0.078 g (0.68 mmol) of glutaric anhydride and the mixture heated under reflux overnight. 

Evaporation of the mixture, followed by purification of the crude reaction product by column 
chromatography yielded 2-[[3-(1//-indol-3-yl)-2-methyl-1-oxo-2-t[(2,2,2-trichloro-1,1-dimethylethoxy)car- 
bonyl]amino]propylJaminoJ-3-phenyl-Dropylpentanedioic acid as a hard white foam in 43% yield. 

The proton magnetic resonance spectrum of the material exhibited peaks at 1.52 (doublet), 1.86 
(multiplet), 2.31 (broad multiplet), 2.66 (multiplet), 3,30 (multiplet), 3.77 (broad singlet), 4.34 (broad singlet), 
5.68 (broad singlet), 6.40 (broad doublet), 6.95—7.57 (multiplet), and 8.60 (broad singlet) parts per million 
downfield from the tetramethylsilane signal. 

Example 31 

Preparation of N-[(2,2,2-Trichloro-1 # 1-dimethyiethoxy)carbonyi]tryptophylphenylalaninamide — Isomer I 
Following the method of Example 19, and purification of the crude reaction product by column 
chromatography on silica gel, there was obtained one isomer of A^-[(2,2,2-trichloro-1,1- 
dimethylethoxy)carbonylltryptophylphenylalaninamide, ("isomer I"), mp 187°C in 47% yield. 

Example 32 

Preparation of [1-(1H-lndol-3-ylmethyl)-1-methyl-2-oxo-2-[[2-(2-pyridinyl)ethyi]amino)ethyl]carbamic acid, 
2,2,2-trifluoro-1,1-dimethylethyl ester 

Step 1 — Preparation of 1//-imidazole-1-carboxylic acid, 2,2,2-trifluoro-1,1-dimethylethyl ester 

1,1-Carbonyldiimidazoie (6.3 g, 39 mmol) was dissolved in 100 ml of dry toluene heated to reflux. A 

solution of 1,1,1-trifluoro-2-methyi-2-propanol (2 g, 15.5 mmol) in 80 ml of toluene was added dropwise. 

The mixture was stirred for two hours. 

After this time, the toluene was evaporated to yield 9.6 g of 1AAimidazoIe-1-carboxylic acid, 2,2,2- 

trifluoro-1,1-dimethylethyl ester as a white solid. 

Step 2 — Preparation of /V-(2,2 # 2-Trifluoro-1,1-dimethylethoxycarbonyl)-a-methyltryptophan methyl ester 
One-half gram of the crude reaction product of Step 1 above (containing approximately 0.17 g, 0.77 
mmol of the desired material) was dissolved in 3 ml of dioxane, and the solution was heated to reflux. A 
solution of a-methyltryptophan methyl ester (0.35 g, 1.45 mmol) in 5 ml of dioxane was added dropwise 
over a one-half hour period. The mixture was heated and stirred under reflux for two days, after which time 
there were added an additional 0.175 g (0.77 mmol) of a-methyltryptophan methyl ester. Stirring and 
heating of this mixture was continued for an additional twenty-four hours. 

The mixture was then evaporated and 30 ml of ethyl acetate were added, and the brown-colored 
solution was washed successively with portions of saturated sodium bicarbonate solution, and brine. The 
organic layer was separated, dried over anhydrous magnesium sulfate, and evaporated to yield a brown 
oil. 

The crude reaction product was chromatographed on a silica gel column, eluting with 25% ethyl 
acetate in hexane to produce 100 mg of A/-(2,2,2-trifluoro-1,1-dimethyiethoxycarbonyl)-a-methyltryptophan 
methyl ester as a straw-colored oil. 

The proton magnetic resonance spectrum of the material exhibited peaks at 1.25 (singlet), 1.7 
(doublet), 3.0—3.5 (multiplet), 3.70 (singlet), and 6.9—7.7 (multiplet) parts per million downfield from the 
tetramethylsilane signal. 

Step 3 — Preparation of /V*(2,2,2-Trifluoro-1,1-dimethylethoxycarbonyl)-a-methyitryptophan 

/V-(2,2,2-trifluoro-1,1-dimethylethoxycarbonyl)-a-methyltryptophan methyl ester (0.1 g, 0.29 mmol) 
was dissolved in 3 ml of dioxane. To this solution was added 0.04 g (0.95 mmol) of lithium hydroxide 
dissolved in 2 ml of water. This mixture was stirred at ambient temperature for twenty-four hours. 
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At the end of this period, the mixture was evaporated and 5 ml of water were added. The solution was 
acidified by the addition of 2 M hydrochloric acid f and the acidified mixture was extracted five times with 
ethyl acetate. 

The combined organic extracts were washed with brine, dried over anhydrous magnesium sulfate, and 
5 evaporated to yield 70 mg (73%) of /V-(2,2,2-trifIuoro-1,1-dimethylethoxycarbonyl)-a-methyltryptophan as 
a green oil. 

The proton magnetic resonance spectrum of the material exhibited peaks at 1.6—1.7 (triplet), 3.3—3.5 
(multiplet), 7.0—7.8 (multiplet), and 9.25 (broad) parts per million downfield from the tetramethylsilane 
signal. 

10 Step 4— Preparation of [1-(1/V-lndol-3-ylmethyl)-1-methy|.2-oxo-2-[[2-(2- 

pyridinyl)ethyl]amino]ethyI]carbamic acid, 2,2,2-trifluoro-1,1-dimethyl ester 

A solution of A/-(2,2 / 2-trifiuoro-1,1-dimethylethoxycarbonyl)-a-methyltryptophan (0.06 g, 0.16 mmol) in 

2 ml of ethyl acetate was cooled in an ice bath and then treated successively with 30 Ml (0.17 mmol) of 
, 5 triethylamine and 28 ul (0.17 mmol) of isobutyl chloroformate. 

After forty-five minutes, the mixture was further treated with a solution of 25.7 ul (0.17 mmol) of 2-(2- 

pyridinyl)ethylamine in 2 ml of ethyl acetate. After one hour, the reaction mixture was allowed to warm to 

room temperature and was stirred at this temperature for eighteen hours. 

At the end of this time, precipitated solids were removed by filtration and the solution was washed 
20 successively with portions of saturated sodium bicarbonate and brine, dried, and evaporated to yield 40 mg 

of a green oil. This crude product was purified by column chromatography on silica gel, eluting with 25% 

ethyl acetate in hexane to produce 15 mg of a yellow oil which was crystallized from dichloromethane/ 

hexane to yield [1-(1//-indol-3-yimethyl)-1-methyl-2-oxo-2-[[2-(2-pyridinyl)ethyl]aminolethyl]carbamicacid, 

2,2,2-trifluoro-1,1-dimethylethylester as an amorphous yellow solid. 
25 The proton magnetic resonance spectrum of this material exhibited peaks at 1.6 (singlet), , 1.62 

(singlet), 2.8 (triplet), 3.35 (singlet), 3.60 (triplet), 6.9—7.6 (multiplet), 8.15 (singlet), and 8.4 (doublet) parts 

per million downfield from the tetramethylsilane signal. 

Example 33 

30 Preparation of [1-(1H-lndol-3-ylmethyI)-1-methyl-2-oxo-2-[[2-(2-pyridinyi)ethyl]amino]ethyl]carbamic acid, 
2,2-difluoro-1-(fluoromethyl)ethyl ester 

Employing the four-step method detailed in Example 32, but employing 70 mg of /V-(1,3-difluoro- 
isopropoxycarbonyl)-a-methyltryptophan at Step 4, there were obtained 11 mg of [ 1-(1/V-indoi-3-y I methyl )- 
1-methyl-2-oxo-2-[[2-(2-pyridinyl)ethyl]amino]ethyl]carbamic acid, 2,2-difluoro-V(fluoromethyl)ethyl ester 

35 as a pale yellow solid, mp 65— 67°C, recrystallized from dichloromethane/hexane. 

Example 34 

Preparation of (±)-[2-[(2-Cyclohexylethyl)amino]-1-(1H-indol-3-yl)methyl)-1 -methyl-2-oxoethy!]carbamic 

acid, 1,1-dimethyIpropyl ester 
40 tert-Amyloxycarbonyl-a-methyltryptophan (1 mmol) was dissolved in 3 ml of ethyl acetate, and 1.9 

mmol of hydroxybenzotriazole was added. This mixture was stirred for three hours at room temperature. 

To this mixture was then added 1 mmol of 2-(cyclohexyl)ethylamine (1 mmol) and the mixture stirred at 

room temperature for two days. 

The dicyclohexylurea which separated was removed by filtration, and the filtrate was washed 
45 successively with portions of aqueous citric acid solution and sodium bicarbonate. The organic solution 

was dried over anhydrous magnesium sulfate and evaporated. The residual oil was chromatographed on a 

silica gel column eluting with 50:1 dichloromethane/methanol to yield (±H2-[(2-cyclohexylethyi)amino]-1- 

(1H-indol-3-yl)methyl)-1-methyl-2-oxoethyl]carbamic acid, 1,1-dimethylpropyl ester, mp 129.5— 131°C in 

35% yield. 

50 

Example 35 

Preparation of (±)-[1-(1H-lndol-3-ylmethyi)-1-meta 
acid, 1,1-dimethylpropyl ester 

Employing the method of Example 8, but starting with 2-(3-pyridinyl)ethylamine, there was obtained 
55 11 -OA/ -indol -3 -ylmethyl) -1 -methyl -2 -oxo - 2 - [[2 - (3 - pyridinyl)ethyl]aminolethyl]carbamic 
acid, 1,1-dimethylpropyl ester, mp 95— 105°C in 24% yield. 

Example 36 

Preparation of (±)-[1-(1H-lndol-3-ylmethyl)-1-methyl-2-oxo-2-[[2-(4-pyridinyl)ethylJamino]ethyl)carbamic 
so acid, 1,1-dimethylpropyl ester 

Employing the method of Example 8, but starting with 2-(4-pyridinyl)ethy (amine, there was obtained 
[1 -(1/V - indol -3 -ylmethyl) -1 -methyl - 2 -oxo - 2 - ((2 - (4 - pyridinyl)ethyllamino]ethyl]carbamic 
acid, 1,1-dimethylpropyl ester, mp 138— 141°C in 18% yield. 

65 
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Example 37 

Preparation of N-[1-{1H-lndol-3-ylmethyO^ 
1,1-dimethylpropyl ester 

Employing the method of Example 8, but starting with 4-(phenyl)butylamine, there was obtained /V-[1- 
5 (1/y-indol-3-ylmethyl>-1-methyl-2-oxo-2-[(4-phenylbutyl)amino]ethyi]carbamic acid, 1,1-dimethylpropyl 
ester, mp 127— 130°C, recrystailized from ethyl acetate/hexane. 

Example 38 

Preparation of N-KU-DimethylpropoxyJcarbonyll-DL-tryptophyl-L-phenylalanine, methyl ester 
io Employing the method of Example 8, but starting with L-phenylalanine, methyl ester, there was 
obtained M[(1,1-dimethylpropoxy)carbonyl]-DL-tryptophyl-L-phenylalanine, methyl ester, mp 55— 57°C in 
22% overall yield. 

Example 39 

Preparation of [2-[[2-Amino-2*oxo-1-{2-thienylmethyl)ethyl]amino]-1-(1H-indoN3-yimethyl)-1-methyl-2- 
oxoethyl)carbamic acid, 1,1-dimethylpropyl ester 

Employing the method of Example 8, but starting with 2-thienylalaninamide, there was obtained [2-([2- 
amino-2-oxo-1-(2-thienylmethyl)ethyl]amino-1-(1A/-indol-3-ylmethyl)-1-methyl-2-oxoethyl]carbamic acid, 
1,1-dimethylpropyl ester, mp 187— 192°C in 44% yield. 

Example 40 

Preparation of {±)-[2-[[2-(2-Furanyl)ethyl]amino-V(1H-indol-3-ylmethyl)-1-methyl-2-oxoethyl]carbamic 
acid, 1,1-dimethylpropyl ester 

Employing the method of Example 8, but starting with 2-(2-furanyl)ethylamine, there was obtained (±)- 
[2-[[2-(2-furanyl)ethyl]amino-1-(1/y-indol-3-ylmethyl)-1-methyl-2-oxoethyl]carbamic acid, 1,1-dimethyl- 
propyl ester, mp 84 — 86°C in 47% overall yield. 

Example 41 

Preparation of (±)-[1-(1H-lndoi-3-ylmethyl)-1-methyl-2-oxo-2-[[2-(3-pyridazinyl)ethyl]aminoJethylJcarbamic 
30 acid, 1,1-dimethylpropyl ester 

Employing the method of Example 8, but starting with 2-(2-pyridazinyl}ethylamine, there was obtained 
{±)-[1-(1H-indol-3-ylmethyl)-1-methyl-2-oxo-2-[[2-(3-pyridazinyl)ethyl]amino]ethyi|carbamic acid, 1,1- 
dimethylpropyl ester, mp 85— 88°C in 45% yield. 

35 Example 42 

Preparation of (±)-[2-[[2-(1H-Benzimidazol-2-yl)ethyl]ethylJamino]-1-(1H-indol-3-ylmethyl)-1-methyl-2-oxo- 

ethyl]carbamic acid, 1,1-dimethylpropyl ester 

Employing the method of Example 8, but starting with 2-{2-benzimidazolyl)ethylamine, there was 

obtained (±)-[2-[[2-{1/y-benzimidazol-2-yl|ethyl]ethyl]amino]-1-(1H-rndol-3-ylmethyl)-1-methyl-2-oxo- 
40 ethyllcarbamic acid, 1,1-dimethylpropyl ester, mp 100— 110°C in 63% yield. 

Example 43 

Preparation of (±)-[1-(1H-lndol-3-ylmethyl)-1-methyl-2-oxo-2-I(2-thienyiethyl)amino]ethyllcarbamic acid, 
1,1-dimethylpropyl ester 

45 Employing the method of Example 8, but starting with 2-(2-thienyl)ethylamine, there was obtained (±)- 
t1-(1H-lndol-3-ylmethyl)-1-methyl-2-oxo-2-[(2-thienylethyl)amino]ethyl]carbamic acid, 1,1-dimethylpropyl 
ester mp 95— 98°C in 61% yield. 

Example 44 

Preparation of [1-(1H-lndol-3-ylmethyl)-1-methyl-2-oxo-2-[[2-(1H-perimidin-2-yl)ethyl]aminolethyl]- 
carbamic acid, 1,1-dimethylpropyl ester 

Employing the method of Example 8, but starting with 2-(2-perimidinyl)ethyIamine, there was obtained 
[1-(1/y-indoI-3-ylmethyl)-1-methyI-2-oxo-2-[[2-(1W-perimidin-2-yl)ethyl]amino]ethyllcarbamic acid, 1,1-di- 
methylpropyl ester, mp >160°C (dec). 

Example 45 

Preparation of N-l(2,2,2-Trichloro-1,1 -dimethyl ethoxy)carbonyl]-L-tryptophyl-N°-methyl-DL-phenylalanin- 
amide 

Employing the method of Example 8, but starting with DL-a-methyl phenylalanine and tert-butyloxy- 
carbonyl-L-tryptophan, reacted under reflux for a period of 7 days, there was obtained /V-[(2,2,2-trichloro- 
1,1-dimethylethoxy)carbonyll-L-tryptophyl-N a -methyl-DL-phenylalaninamide, mp 100— 105°C. 
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Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE 

1. A compound having structural formula 7: 



w 



15 



R, LOHL 
A \ I* II i i 3 
N-C— C-N-C-R. 




wherein 
20 A is — NH — , 



25 



— C- 
0 



or — (CH 2 ) n , where n is an integer of from zero to six; 
R, is an 'TV-terminal blocking group" selected from 



30 



35 



40 



<CH 3 ) 3 C-C- 

o 

(CH-)-C-NH-O 
O 

Cl-CCH.-O-C- 

3 2 H 



F 3 CC(CH 3 ) 2 0-C- 



CH-)-C-0-C- 
0 

F 2 CH-CH (CH 2 F) -O-C- 
6 

C1 3 CC(CH 3 ) 2 »0-C- 
0 

FO^CHtO^FJO-C- 



45 



50 



55 



(CH 3 ) 2 CHCH 2 CH 2 -C- 
O 



CH 3 S0 2 - 




(c^hch^c-o-c- 
o 



CH.-O-C- 
2 II 



60 R 2 and R 3 are independently, hydrogen, straight or branched alkyl of from one to six carbon atoms, 
trifluoromethyl, — CH 2 -CH=CH 2 , — CH 2 — C=CH, -CH 2 0R, — (CH 2 ) m COOR, — (CH^NR^, — CH 2 Ar or 
— CH 2 OAr, 

where m is an integer of from one to six. 
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R, R 6 , and R 7 are selected from hydrogen, or straight or branched alky! of from one to six carbon atoms, 

and 

Ar is 2-, or 3-thienyl, 2-, 3-, or 4-pyridinyl, or 




w 



where 

X and Y are independently hydrogen, fluorine, chlorine, methyl, methoxyl, trifluoromethyi or nitro, 
is with the provisos that when X is nitro, Y is hydrogen, and R 2 and R 3 may not both be hydrogen, 
R 4 is hydrogen, — CH 2 0R, — CONR 6 R 7 , — CH 2 NR 6 R 7 , — COOR, or 

-CON' Z 

20 V-V 

where 

Z is — CHz™ , >NR, oxygen, or sulfur, and 
R, R 6r and R 7 are as previously defined, and 
25 R 5 is 2- or 3-thienyl, 2-, 3-, or 4-pyridtnyi, 2- or 3-indanyl, cyclohexyl, 2- or 3-furanyl, 3- or 4-pyridazinyi, 
2-imidazolyl, 2-benzimidazolyl, 2-tetrahydrobenzimidazolyl, 2-perimidyi, or 



30 



35 

where X and Y are as defined above or a pharmaceutical^ acceptable salt thereof. 

2. A compound as defined by Claim 1 wherein R 2 is hydrogen, methyl or trifluoromethyi; R 4 is 
hydrogen, hydroxymethyl, or— CONH 2 ; R 5 is as defined in claim 1 as well as the pharmaceutical acceptable 
salts thereof. t L n „ . , 

to 3. a compound as defined by Claim 1 having the name /V-[{1,Vdimethylethoxy)carbonylJ-a-DL-methyI- 

tryptophyl-L-phenylalaninamide. 

4. A compound as defined by Claim 1 having the name Wndole-3-ylmethyl)-1-methyi-2-oxo-2-[(2- 
phenyiethyl)amino)ethyl]carbamlc acid, 1,1-dimethylpropyl ester. 

5. A compound as defined by Claim 1 having the name l2-[[1-(hydroxymethyl)-2-phenylethyi]amino}-1- 
45 (1//-indol-3-ylmethyl)-1-methyl-2-oxoethyl]carbamicacid, 1,1 -dimethyl propyl ester. 

6. A pharmaceutical composition comprising an amount of a compound as defined by Claim 1 effective 
to suppress the food intake of a mammal together with a pharmaceuticaiiy acceptable carrier. 

7. A process for preparing a compound having the structural formula 1 




50 



55 



60 



R. R, OHL 
Is 1 2 ii i i J 
N-C— C-N-C-R 4 

A 

i 
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wherein A, R v R 2 , R 3 , R 4 and R s have the meaning given in Claim 1 or a pharmaceutical^ acceptable salt 
thereof comprising the step of condensing an /V-terminus-blocked amino acid having the structural formula 
2 



15 



R~ 0 
■K i 2 ii 
N-C — C -OH 
/ I 
H CH 2 




20 



25 



where R, and R 2 are as defined above, with an amine having the structure 

h 

A 
I 

Rrr 



35 



40 



45 



SO 



where R 3 , R 4 , and R s are as defined above in the presence of a coupling reagent in an inert solvent, and 
thereafter, converting the product of said condensation to a pharmaceutically acceptable salt, if desired, by 
conventional means. 

Claims for the Contracting States: AT ES GR 

1. Process for the preparation of a compound having structural formula 7: 

R. IL OHL 

N-C— C-N-C-R- 
✓ I \ ** 

H CH- A 

Z i 




55 



wherein 



A is — NH— , 
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or — (CH 2 )n* where n is an integer of from zero to six; 
R, is an "/V-terminal blocking group" selected from 

(CH 3 ) 3 C-C- 



10 



15 



20 



25 



30 



(CH-)-C-NH-C- 
3 3 H 

0 

C1-CCH--0-C- 
3 2 ti 

0 

F 3 CC(CB3> 2 0-C- 
0 

(CH 3 ) 2 CHCH 2 CH 2 -C- 



CH-).C-0-O 

3 3 H 

O 

F 2 CH-CH(CH 2 F)-0-C- 
6 

Cl 3 CC(CH 3 ) 2 -0-C- 
0 

FCH~CH(CH o F)0-C- 
0 

(C 2 H 5 )(CH3) 2 CO-C. 

O 



CH 3 S0 2 - 



and 




R 2 and R 3 are independently hydrogen, straight or branched alley! of from j^^^ 0 ^^' 
trifluoromethyl, -CH 2 -CH=CH 2 , -CH 2 -OCH, -CH 2 OR, -(CH 2 ) m COOR, -<CH 2 ) m NR 6 R 7 , CH 2 Ar or 
— CH 2 OAr, where m is an integer of from one to six, 
35 R, R 6 , and R T are selected from hydrogen, or straight or branched atkyi of from one to six carbon atoms, 

and 

Ar is 2-, or 3-thienyl, 2-, 3-, or 4-pyrrdinyl, or 



40 



45 where 

X and Y are independently hydrogen, fluorine, chlorine, methyl, methoxyl, trifluoromethyl or nitro, 
with the provisos that when X is nitro, Y is hydrogen, and R 2 and R 3 may not both be hydrogen, 
R 4 is hydrogen, — CH 2 0R, — C0NR 6 R 7 , — CH 2 NR 6 R 7 , — COOR, or 
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55 



-con' z 

where 

Z is — CHz— , >NR, oxygen, or sulfur, and 

R, R 6 , and R 7 are as previously defined, and m . 

R 5 is 2- or 3-thienyl, 2-, 3-, or 4-pyridinyl, 2- or 3-indanyl, cyclohexyl, 2- or 3-furanyl, 3- or 4-pyndazinyi, 
2-imidazo!yl, 2-benzimidazolyl, 2-tetrahydrobenzimidazolyi, 2-perimidyl, or 
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where X and Y are as defined above, or a pharmaceutical^ acceptable salt thereof, comprising the step of 
condensing an N-terminus blocked amino acid having the structural formula 2 



w 



15 




20 



25 



where R, and R 2 are as defined above, with an amine having the structure 

h 

H 2 N-C-R 4 
A 



where R 3 , R 4 , and R 5 are as defined above in the presence of a coupling reagent in an inert solvent, and 
thereafter, converting the product of said condensation to a pharmaceutical^ acceptable salt, if desired, by 
30 conventional means. 

2. A process for the preparation of compounds according to Claim 1 wherein R 2 is hydrogen, methyl or 
trifluoromethyl; R 4 is hydrogen, hydroxy methyl, or — CONH 2 ; R 5 is as defined in claim 1 as well as the 
pharmaceutical acceptable salts thereof, 

3. A process for the preparation of /V-[(1,1-dimethylethoxy)carbonylJ-a-DL-methyltryptophyl-L- 
35 phenylalaninamide. 

4. A process for the preparation of [1 -(1/Y-indoIe-3-y Im ethyl )-1-methy l-2-oxo-2-l(2- 
phenylethyl)aminoJethyl]carbamic acid, 1,1-dimethylpropyl ester. 

5. A process for the preparation of [2-[[1-(hydroxymethyl)-2-phenylethyl]amino]-1-(1//-indol-3- 
ylmethyl)-1-methyI-2-oxoethyl]carbamic acid, 1,1-dimethylpropyl ester, 

40 

Patentanspruche fur die Vertragsstaaten: BE CH DE FR GB IT L! LU NL SE 

1. Verbindungen mit der Strukturformel 1: 

45 R, LOHL 

*n i 2 II ( i3 
N-C— C-N-C-R- 
/I I 4 




7 

worin bedeuten: 
A — NH — , 

60 

— C— 

II 
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10 



oder — {CH 2 ) n , worin n eine ganze Zahl von Null bis 6 ist; 
R, eine N-terminale Schutzgruppe, ausgewahlt aus: 

(CH 3 ) 3 C-C- 

0 

(CH-)-C-NH-C- 
J J it 

0 

3 2 ii 



75 



20 
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F 3 CC(CH 3 ) 2 0-C- 
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(CH^CHCI^CH^C- 
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CH 3 S °2* und 




CH- -C-O-C- 
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F 2 CH-CH (CH 2 F) -O-C- 
6 

Cl 3 CC(CH 3 ) 2 -0-C- 
O 

FCH.CH(CH.F)0-C- 
2 2 ii 



(C 2 H 5 )(CH 3 ) 2 C-0-C- 

o 



CH--0-C- 
2 II 



R 2 und R 3 unabhangig voneinander Wasserstoff, geradkettiges > oder verweigtes Alkyl mit 1 1 bis 6 
35 Kohlenstoffatomen, Trifluormethyl, -CH 2 -CH=CH 2 , ^-C-CH -CH 2 OR, -(CH 2 ) m COOR, 
— ICHJ NReR, — CHoOAr oder — CH 2 Ar, wobei m eine ganze Zahl von 1 bis 6 ist, und 

Ar 2- oder 3-Thienyl, 2-, 3- oder 4-Pyridinyl oder 



40 



45 




50 



darstellen, wobei X und Y unabhangig voneinander eine der folgenden Bedeutungen haben. 

Wasserstoff, Fluor, Chlor, Methyl, Methoxy, Trifluormethyl oterNtro. m it der Massgabe , dass Y 
Wasserstoff ist, wenn X eine Nitrogruppe ist, und R 2 und R 3 nicht beide Wasserstoff se.n konnen, 
R 4 Wasserstoff, — CH 2 0R, -CONR 6 R 7 , -CH 2 NR 6 R 7 , C00R oder 

/— \ 
-CON, 2 

worin Z -CHa—, >NR, Sauerstoff oder Schwefel darstellt und R, R 6 und R 7 die oben angegebenen 
55 Bedeutungen haben; und 

R 5 2- oder 3-Thienyl, 2-, 3- oder 4-Pyridinyi, 2- oder 3-lndanyl, Cyclohexyl, 2- oder 3-Furanyl, 3- oder 4- 
Pyridazinyl, 2-lmidazoIyl, 2-benzimidazolyl, 2-Tetrahydrobenzimidazolyl. 2-Perimidyl oder 
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worin X und y die oben angegebenen Bedeutungen haben oder eine pharmazeutisch annehmbares Sal2 
davon. 

2. Verbindung nach Anspruch 1, worin R 2 Wasserstoff, Methyl oder Trifiuorom ethyl bedeutet; R 4 
Wasserstoff, Hydroxymethyl oder — CONH 2 darstellt; und R 5 wie in Anspruch 1 definiert ist, sowie deren 

5 pharmazeutisch annehmbaren Salze. 

3. Verbindung nach Anspruch 1 mit dem Namen N-I(1,1-Dimethylethoxy)carbonyl]-a-DL-methyl- 
tryptophyl-L-phenylalaninamid. 

4. Verbindung nach Anspruch 1 mit dem Namen [1-[1H-lndol-3-yimethyl)-1-methyl-2-oxo-2-[(2-phenyl- 
ethyl)amino]-ethyll-carbamidsaure-1,1-dimethylpropylester. 

w 5. Verbindung nach Anspruch 1 mit dem Namen [2-{[1-Hydroxymethyl)-2-phenylethyl]amino}-1-{1H- 
indol-3-ylmethyl)-l-methyl-2-oxoethyl]carbamidsaure-1,1-dimethylpropylester. 

6. Pharmazeutische Zubereitung mit einem Gehalt an einer Verbindung der Form el 1 in einer Menge, 
welche die Nahrungsaufnahme bei Saugetieren wirksam unterdruckt, zusammen mit einem pharma- 
zeutisch annehmbaren Tragerstoff. 

75 7. Verfahren zur Herstellung einer Verbindung der Formel 1 



20 



25 



R. R. 0 H FL 
1 N |2 || | 1 3 
N-C— C-N-C-R 
✓ I I 

H CH- A 

2 i 

R 




r -4 

5 



1 

30 worin A, R 1f R 2 , R 3 , R 4 und R s die in Anspruch 1 angegebenen Bedeutungen haben, oder eines 
pharmazeutisch annehmbaren Salzes davon, dadurch gekennzeichnet, dass man eine mit einer N- 
terminalen Schutzgruppe blockierte Aminosaure der Formei 2 

R, R, O 

35 1 K |2 || 

N-C— C-OH 
/ I 
H CH. 



40 




v 2 



N 2 
i 

H 

45 

worin R t und R 2 die oben angegebenen Bedeutungen haben, mit einem Amin der Formel 

h 

so H 2 N-C-R 4 

A 

*5 

55 

worin R 3 , R 4 und R s die oben angegebenen Bedeutungen haben, in Gegenwart eines Kupplungsreagens in 
einem inerten Losungsmittel kondensiert und danach gewunschtenfall das erhaitene Kondensations- 
produkt mit herkommlichen Mitteln in ein pharmazeutisch annehmbares Salz uberfuhrt. 

60 
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Patentanspruche fur die Vertragsstaaten: AT ES GR 

1. Verfahren zur Herstellung einer Verbindung mit der Strukturformel 1 

R. R- O H R- 

N-C— C-N-C-R- 
✓ I I * 



w 



15 



H CH- 




A 

i 

R c 



worin bedeuten: 
A — NH — , 



20 



25 



Oder — (CH 2 ) n , worin n eine ganze Zahl von Null bis 6 ist; 
R 1 eine N-terminale Schutzgruppe, ausgewahlt aus: 

(CH 3 ) 3 C-C- 
0 



30 



35 



40- 



45 



50 



CH 3 ) 3 C-0-C- 



(CH-^C-NH-C- 
0 

3 2 u 



F 3 CC(CH 3 ) 2 0-C- 

o 

(CH 3 ) 2 CHCH 2 CH 2 -C- 
O 



F 2 CH-CH(CH 2 P)-0-C- 
6 

Cl 3 CC(CH 3 ) 2 -0-C- 
0 

FCH 2 CH(CH 2 F)0-C- 
O 

(C 2 H 5 )(CH 3 ) 2 C-0-C- 

o 



CH 3 S0 2 - 



und 




R 2 und R 3 unabhangig voneinander Wasserstoff. geradkettiges ; oder veraweigtes AIM mit 1 1 bis 6 
* Kohlenstoffatomen, Trifiuormethyl, -£ Hj -CH=CH 2 , -CH^CH -^H 2 OR -<CH 2 ) m COOR. 
iru \ mr r ph OAr oder CH*Ar wobei m eine ganze Zahl von i dis b ist, una 

Ar 2- oder 3-Thienvl, 2-, 3- oder 4-Pyndinyl oder 
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darstellen, wobei X und Y unabhangig voneinander eine der folgenden Bedeutungen haben: 

Wasserstoff, Fluor, Chlor, Methyl, Methoxy, Trifluorm ethyl oder Nitro, mit der Massgabe, dass Y 

Wasserstoff ist, wenn X eine Nitrogruppe ist, und R 2 und R 3 nicht beide Wasserstoff sein konnen; 
R 4 Wasserstoff, — CH 2 OR, — CONR 6 R 7 , — CH 2 NR 6 R 7/ COOR oder 

s 

-con' z 
\—/ 

worin 2 — CHj— , >NR, Sauerstoff oder Schwefel darstellt und R, R 6 und R 7 die oben angegebenen 
io Bedeutungen haben; und 

R 5 2- oder 3-Thienyl, 2-, 3- oder 4-Pyridinyl, 2- oder 3-lndanyl, Cyclohexyl, 2- oder 3-Furanyl, 3- oder 4- 
Pyridazinyl, 2-lmidazoiyl, 2-Benzimidazolyl, 2-Tetrahydrobenzimidazolyl, 2-Perimidyl oder 

15 



20 




y 

worin X und Y die oben angegebenen Bedeutungen haben oder eines pharmazeutisch annehmbaren 
Saizes davon, dadurch gekennzeichnet, dass man eine mit einer N-terminalen Schutzgruppe blockierte 
Aminosaure der Formel 2 

25 R <5 0 

U-C— C-OH 
/ I 




35 

worin R, und R 2 die oben angegebenen Bedeutungen haben, mit einem Amin der Formel 

R, 

40 I 3 

H.N-C-R. 

2 , 4 

A 
I 

R 5 

45 3 



worin R 3 , R 4 und R 6 die oben angegebenen Bedeutungen haben, in Gegenwart eines Kupplungsreagens in 
einem inerten Losungsmittel kondensiert und danach gewunschtenfall das erhaltene Kondensations- 
produkt mit herkommlichen Mitteln in ein pharmazeutisch annehmbares Salz uberfuhrt. 
so 2. Verfahren nach Anspruch 1 zur Herstellung von Verrbindungen der Formel 1, worin R 2 Wasserstoff, 
Methyl oder Trifluormethyl; R 4 Wasserstoff, Hydroxymethyl oder — CONH 2 , bedeuten; und R 5 wie in 
Anspruch 1 definiert ist, sowie von deren pharmazeutisch annehmbaren Salzen. 

3. Verfahren zur Herstellung von N-[{1,1-Dimethyl-ethoxy)carbonyl]-a.DL-methyltryptophyl-L-phenyl- 
alaninamid. 

55 4. Verfahren zur Herstellung von [1-(1H-lndol-3-ylmethyl)-1-methyl-2-oxo-2-[(2-phenylethyl)aminoJ- 
ethyl]-carbamidsaure-1,1-dimethylpropylester. 

5. Verfahren zur Herstellung von [2-{l-Hydroxymethyl)-2-phenylethyl]amino}-1-(1H.indol-3-ylmethyl). 
1-methyl-2-oxoethyl]carbamidsaure-1,1-dimethylpropylester. 
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Revendications pour les Etats contractants: BE CH DE FR GB IT LI LU NL SE 

1. Un compose de formule structurelle 1: 



5 




N-C— C-N-C-R 
✓ I I 



10 




I 

H 



20 



dans laqueile: 

A est — NH — , — C(O)— ou — (CH 2 ) n , n etant un nombre entier compris entre 0 et 6; 
R, est un groupe bloquant N-terminal choisi parmi: 



25 



35 



45 



SO 



(CH 3 ) 3 C-C. 

o 

(CH^C-NH-C- 
0 

3 2 n 



F 3 CC(CH3) 2 0-(j- 

0 

(CH3) 2 CHCH 2 CH 2 -C- 
0 



CH- -C-O-C- 

3 '3 tt 
O 



F 2 CH-CH (CH 2 F) HD-C- 
O 



Cl 3 CC(CH 3 ) 2 -0-C- 
O 

FCI^CHCCl^DO-C- 
O 

(C 2 H 5 )(CH 3 ) 2 C-O.C- 

o 



CH 3 S0 2 - 



et 




CH--0-C- 
2 II 



R. et R, sort, independamment I'un de I'autre, un atome d'hydrogene. un rad.cal «5Jj e 
lineaire ou ramiflee comprenant de 1 a 6 atomes de carbone, tnfluoromethyle, — av-CH-ui» 
!^H^C=Ch! — CH 2 OR, -<CH 2 ) m C00R, -<CH 2 ) m NR 6 R 7 , -CH,Ar ou -C^OAr, dans lesquelles m est un 
55 nombCentier compris entre 1 et 6; R, R 6 et R 7 sont choisis dans le groupe comprenant u . atome 
d'hydrogene ou le radical alkyle lineaire ou ramifiee comprenant de 1 a 6 atomes de carbone, et Ar est un 2- 
ou 3-thienyle. 2-, 3- ou 4-pyridinyle, ou 



so 
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dans iaquelle X et Y, indgpendamment Tun de I'autre, consistent en un atome d'hydrogene, de fluor, de 
chlore ou un radical methyie, mdthoxyle, trifluoro methyl e ou un groupe nitro; a condition que lorsque X 
est un groupe nitro, Y soit un atome d'hydrogene et R 2 et R 3 ne soient pas simultanement un atome 
d'hydrogene; 

R 4 est un atome d'hydrogene ou un groupe — CH 2 OR, — CONR 6 R 7 , — CH 2 NR 6 R 7 , — COOR ou 

-CON' 2 
\_/ 

dans laqueite Z est — CH 2 — , >NR, de Toxygene ou du soufre, et R, R B et R 7 sont tels que dSfinis ci-dessus; et 
R 5 est un radical 2- ou 3-thi§nyle, 2-, 3- ou 4-pyridinyle, 2- ou 3-indanyIe, cyclohexyle, 2- ou 3-furanyle, 
3- ou 4-pyridazinyle, 2-imidazolyle, 2-benzimidazolyle, 2-tetrahydrobenzamidazolyle, 2-perimidyle ou le 
groupe: 



75 



20 



25 




dans iequet X et Y sont tels que definis ci-dessus, ou un sel pharmaceutiquement acceptable en derivant. 

2. Un composite) que difini dans la revendication 1, dans lequel R 2 est un atome d'hydrogene ou un 
radical methyie ou trifluoromethyle; R 4 est un atome d'hydrogene ou un groupe hydroxymethyle ou 
— CONH 2 ; R 5 est tel que defini dans la revendication 1, ainst que leurs sels pharmaceutiquement 
acceptabies en de>ivant. 

3. Un compose tel que defini dans la revendication 1, consistant en N-[(1,1-dim6thyl6thoxy)carbonyl-a- 
DL-methyltryptophyl-L-phenylalaninamide. 

4. Un compose tel que dSfini dans la revendication 1, consistant en 1,1-dimethylpropylester de I'acide 
[l-(1H-indol-3-yImethyl)-1-methyi-2-oxo-2-[(2-phenylethyl)amino)6thyl]ca 

5. Un composite! que defini dans la revendication 1, consistant en 1,1-dimethylpropylester de I'acide 
30 t2-[[1-(hydroxym6thyl)-2-ph6nyl&^ 

6. Une composition pharmaceutique comprenant une quantite du compose tel que defini dans la 
revendication 1 efficace pour supprimer la prise de nourriture par un mammifere, en association avec un 
support pharmaceutiquement approprie\ 

7. Un procede de preparation d'un compose de formule structurelle 1: 

35 



40 



45 




dans Iaquelle A, R v R 2 , R 3 , R 4 et R 5 ont ies significations donnees dans la revendication 1, ou d'un set 
so pharmaceutiquement acceptable en derivant, comprenant l'6tape de condensation d'un acide amino 
bloque N-terminal de formule structurelle 2: 



55 



EL R- 0 
X N I 2 II 
N-C — C' 
/ I 
H CH 2 



OH 
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dans laquelle R, et R 2 sont tels que definis ci-dessus, avec une amine ayant la structure: 



5 R 3 

A 
I 

10 R 5 

dans laquelle R 3 , R 4 et R s sont tels que dSfinis ci-dessus, en presence d'un agent de couplage dans un 
solvant interte, puis ensuite a convertir, le cas echeant, le produit resultant de ladite condensation en un set 
JS pharmaceutiquement acceptable par des methodes classiques. 

Revendications pour les Etats contractants: AT ES GR 

1. Procede de preparation d'un compose de formuie structurelle 1: 

20 

R i 0 H R. 

N-C— C-N-C-R 4 
A 

25 | * ' 

R 5 




dans laquelle: 

35 A est — NH — , — C{0)— ou — (CH 2 ) n , n etant un nombre entier compris entre 0 et 6; 
R n est un groupe bloquant N-terminal choisi parmi: 



40 



45 



< CH 3>3 C 1f 
0 

(CH.)-C-NH-C- 
3 '3 M 

0 

Cl 3 CCH 2 -0-C- 



CH 3 ) 3 C-0-C- 



F 2 CH-CH (CH 2 F) -0~C- 
O 

Cl 3 CC(CH 3 ) 2 -0-C- 



50 



55 



60 



65 



F 3 CC(CH 3 ) 2 0-C- 
0 

(CH 3 ) 2 CHCH 2 CH 2 -C- 
0 



CH 3 S0 2 - 



et 




FO^CHtC^DO-C- 
0 

(C 2 H 5 )(CH 3 ) 2 C-O.C. 

o 



CH 2-°-fl- 
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25 



R 2 et R 3 sont, ind6pendamment Tun de ('autre, un atome d'hydrogene, un radical alkyle a chatne 
lineaire ou ramiftee comprenant de 1 a 6 atomes de carbone, trifluoromSthyle, — CHj— CH=CH 2 , 
— CHs— C=CH, — CH 2 OR, — {CH 2 } m COOR, — (CH 2 ) m NR 6 R 7 , — CH 2 Ar ou — CH 2 0Ar, dans lesquelles m est un 
nombre entier compris entre 1 et 6; R, R 6 et R 7 sont choisis dans le groupe comprenant un atome 
d'hydrogene ou le radical alkyle lineaire ou ramiftee comprenant de 1 a 6 atomes de carbone, et Ar est un 2- 
ou 3-thi§nyle, 2-, 3- ou 4-pyridinyle, ou 



w 




dans laquelle X et Y, independamment Tun de I'autre, consistent en un atome d'hydrogene, de fluor, de 
75 chlore ou un radical m&hyle, methoxyle, trifluoromethyle ou un groupe nitro; a condition que lorsque X 
est un groupe nitro, Y soit un atome d'hydrogene et R 2 et R 3 ne soient pas simultane*ment un atome 
d'hydrogene; 

R 4 est un atome d'hydrogene ou un groupe — CH 2 OR, — CONR fl R 7 , — CH 2 NR 6 R 7 , — COOR ou 



20 



-CON, 2 

V_/ 

dans laquelle Z est— CHa— , >NR, de I'oxygene ou du soufre, et R, R 6 et R 7 sont tels que de"finis ci-dessus; et 
R 5 est un radical 2- ou 3-thienyle, 2-, 3- ou 4-pyridinyle, 2- ou 3-indanyle, cyclohexyle-, 2- ou 3-furanyte, 
3- ou 4-pyridazinyle, 2-imidazolyie, 2-benzimidazolyle, 2-t6trahydrobenzamidazolyle, 2-perimidyle ou le 
groupe: 



30 



35 



40 



45 



50 




dans lequel X et Y sont tels que d6f inis ci-dessus, ou un sel pharmaceutiquement acceptable en derivant, 
comprenant l'6tape de condensation d'un acide amino bioque N-terminal de formule structurelle 2: 




dans laquelle R, et R 2 sont tels que dSfinis ci-dessus, avec une amine ayant la structure: 

55 R 3 

H 2 N-C.R 4 

A 

I 

60 R 5 

dans laquelle R 3 , R 4 et R 5 sont tels que definis ci-dessus, en presence d'un agent de couplage dans un 
solvant interte, puis ensuite a convertir, le cas §cheant, le produit resultant de ladite condensation en un sel 
pharmaceutiquement acceptable par des methodes classiques. 
65 2. Un proc£de de preparation d'un compost selon la revendciation 1, dans iequei R 2 est un atome 
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ph armaceutiQU = tacce^ 

Ph6 4 V uHSSSTd. proration de U-dimfchylpropylester de I'acide W 1H*HloWm^M-m^ 
2.0X0-2^2-^^^ de ,. acide ^^ymftM^- 

phenyWlamino]^ 
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